The study of propagation characteristics is a fundamental step in mobile radio engineering; which is intended to achieve maximum performance for a mobile radio system. To do this, the propagation models are essential tools for this study such as the evaluation of the signal strength received by a mobile terminal, the evaluation of coverage radii and deduce the number of cells needed to cover a given area, such as radio planning, which in turn is the step that aims to estimate the necessary equipment and configurations of the radio interface. In this work we adopt the standard K factor model and OKUMURA HATA model to demonstrate a propagation model adapted to the physical environment of the city of Annaba in Algeria using a linear regression algorithm based on the ordinary least squares method. Radio measurements were carried out on the CDMA network of operator Mobilis. The calculation of the square root of the mean square error between the actual data and the radio measurements and the prediction data derived from the model implemented allowing the validation of the results obtained. A comparative study between the value of the RMSE obtained by the new model and those obtained by the models K standard factors and the model of OKUMURA HATA allows us to conclude that the new model is better adapted to our local environment than that of OKUMURA HATA. The new model obtained can help increase the performance of mobile radio systems deployed in our territory.
Introduction
To obtain a propagation model that accurately reflects propagation characteristics radio in a given environment. It is necessary to rely on network coverage, the capacity of the network as well as the quality of service of it which are the essential points of a network planning. In order to have access to all the services offered by a network, it is necessary to give particular importance to the dimensioning of the latter. The use of propagation models is very widespread for the planning and installation of networks or also for the extensions of already existing networks, especially in the new towns. Contributing to the improvement of the performance of mobile radio systems. To determine the characteristics of the radio propagation channel, the tests of the concrete propagation modes and the calibration of the existing models are essential to have a propagation models that accurately represent the radio propagation characteristics of the environment being studied. Several types of software allow the improvement of the performance of mobile radio systems through the planning and sizing of mobile networks including prediction models namely: ASSET [11] Who presented «Comparison of empirical propagation path loss models for fixed wireless access systems».
In our work, we used data collected from the network of operator Mobils. And this in the city of Annaba. To carry out this task we use 6 BTS distributed on both sides in the city. We also use an algorithm based on linear regression to determine a propagation model adapted to the city of Annaba.
This article will be articulated as follows: In the first part, we present the experimental details, followed by a description of the methodology chosen in the second part, the implementation of the algorithm as well as the results, their validations and comments will be addressed In the last part; At the end a conclusion will be presented.
Experimental parts A. Propagation environment
The city on which our study was based is that of Annaba. We have emphasized the existing network to carry out radio measurements in this city. To do this, We subdivided the city into 3 zones: The city center of Annaba, the downtown area towards the outskirts and finally the outskirts of the city. For each type of zone, we used 2 similar types of environment. 
Methodology
We have relied in this work only on the K factor model. Knowing that several propagation models exist in the scientific literature on propagation. [13] The general form of the model K factor is given by the relation below:
A. Propagation model K factors
(1)
The values of the parameters K change according to the nature of the zone and the characteristics of the propagation environment of the cities, the table below gives values of K and of the factor of attenuation of the congestion for an average city. The:
Equation (1) becomes:
(2) (3) Let:
Equation (3) then becomes of the from :
(4) Equation (4) can also be put in vector form as follows: In this flowchart, the data was filtered according to the criteria below for the distance and signal strength received. 
C. Linear regression method
This method is based on equation (3) presented previously. In the beginning, We will classify the parameters of equation (2) into two major groups [15] :
• The global adjustment parameters.
• Micro Adjustment Settings.
The global adjustment parameters here are K1 and K2, while the other coefficients are micro-adjustment parameters and thus, their default values in the standard model can be assumed to be constant. Starting from equation (5) already presented for one point of radio measurements for different distances d, we will obtain values of losses L, for i = 1: N and (5) will become: (6) Where we can also write equation (6) in the following form: (7) And for several measures, we will have:
From where can we get: (10) We aim in our work to minimize the Euclidean distance between the values of the vectors L which contains the prediction values and the values of the vector LM representing the measured values of the loss of propagation [16] . Is , The square error function. To have the minimum searched distance it is necessary that:
From where:
Where the(.)Represents the scalar product.
With K T is the transpose of K.
Is :
From this comes the solution K*:
This equation (11) translates the existence of a vector K* which would minimize the euclidean distance between the predicted and the measured values. From this it follows that for constant K3, K4, K5, K6 we get:
Contribution to The Performance of Mobile Radio Systems by Optimizing (13) 
Results and discussions
After applying the linear regression model to the data collected at the city of Annaba, we obtained the results below.
A. The results by zone
We had the curve below representing, the real measures, the Okumura Hata model, The model K factors the result obtained by implementing the linear regression. The model will be seen as accurate if the RMSE between the prediction and measured values is less than 8 dB; (RMSE <8dB) [17] . From this curve on the way the green regression model is closest to the reality of signal weakening at the city of Annaba. The table below gives the results obtained by the linear regression of different values of the coefficients K as well as the RSME: According to the table, we clearly see that we have an RMSE <8dB for the model resulting from the regression, which confirms the credibility of the result, contrary to the K factor and Okumura Hata model. From this curve in a clear way that the green regression model is closest to the reality of signal weakening at the downtown of Annaba. The table below gives the results obtained by the linear regression of different values of the coefficients K as well as the RSME: From this curve on the way, the green regression model is closest to the reality of signal weakening at the downtown of Annaba. The table below gives the results obtained by the linear regression of different values of the coefficients K as well as the RSME: According to this curve on the way, the green regression model is closest to the reality of the weakening of the signal at the city center of Sidi Ammar. The table below gives the results obtained by the linear regression of different values of the coefficients K as well as the RSME: Figure 5 . Weakening real and predicted measurements of airport Rabeh BETATE Annaba.
Following this curve on the way, the green regression model is closest to the reality of the signal weakening at the Rabeh BETATE airport zone in Annaba. The table below gives the results obtained by the linear regression of different values of the coefficients K as well as the RSME: This faith also is according to the table it is clear that we have an RMSE <8dB for the model resulting from the regression; Which also confirms the credibility of the result.
B. Results Summary
In this part, it was retained that the results giving an RMSE <8dB, Namely those of zones Z1 (Downtown Annaba, La poste Avant Port), Z2(Sidi Ammar University), Z3(Airport Rabeh BETATE Annaba) Which gave us the mean vector recorded in the table below: By evaluating the RMSE of this vector per zone we had the results indicated in Table 12 . 
Conclusion
These works, Present the results obtained by the implementation of the linear regression method on the data of radio measurements made in various zones of the city of Annaba. As a result, standard propagation models such as Okumura Hata and the K model are not adapted to our urban planning, So it is essential to optimize the said models to obtain models adapted to our environment. The linear regression method used allowed us to obtain a propagation model of the city of Annaba with an RMSE value between 1.677dB and 6.514dB while that of the OKUMURA HATA model varies from 9.167dB to 25.845dB And that of the model K factor of 8.452 dB and 27.64 dB. We hold that the new model is more accurate and better represents the spread in the city of Annaba than the standardized models of OKUMURA HATA and K factor. The present aspect could be applied for the determination of the propagation model for each of the large cities Algeria in particular with the deployment of 4th generation mobile services. 
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